Porcine reproductive and respiratory syndrome (PRRS) is caused by an unclassified arterivirus. The syndrome was first reported in the USA in 1987 as epizootics of reproductive failure in sows and respiratory disease in nursery, growing, and fattening pigs. An enzootic form of the disease has now emerged, characterized by interstitial pneumonia and an increased incidence of secondary infections. Because the disease has now become enzootic on many farms, rodents were investigated as a possible reservoir for the infection. Wild rodents from an endemically infected farm were trapped, and virus isolation for PRRS virus (PRRSV) was attempted using porcine primary alveolar macrophage cultures. PRRSV was not isolated from serum and selected pooled tissues (thymus, lung, and spleen) of 14 feral mice and 2 feral rats. Also, transmission experiments were carried out on 3-week-old Balb/c mice and 12-week-old Fischer-344 rats to determine if these species were susceptible to infection. The rodents were inoculated intranasally, orally, and intraperitoneally with a virus proven to transmit PRRS to pigs. Virus isolations from selected pooled tissues (lung, spleen, thymus, and kidney) and from serum were negative, and there were neither gross nor microscopic lesions. Weight gains and white blood cell counts were not significantly different between treated and control groups. These results indicate that rodents are not susceptible to infection with PRRSV and therefore are probably not a reservoir for the disease.
Porcine reproductive and respiratory syndrome (PRRS) is caused by an unclassified enveloped RNA virus provisionally classified as an arterivirus. 9 The syndrome was first reported in the USA in 1987 and is characterized by an epizootic of reproductive failure in sows (increased numbers of stillborn, mummified, and weak-born pigs), and interstitial pneumonia in nursery, grower, and finisher pigs. 4, 7, 14 This epizootic can be followed by an enzootic syndrome in which the affected herd suffers increased numbers of secondary bacterial infections in nursery, growing, and fattening pigs. 5, 7, 12 On some continuous production farms, the enzootic syndrome is probably maintained by virus shedding from older viremic pigs coming into close contact with younger naive pigs. 10, 11 However, the infection also appears to be maintained in some all-in/ all-out operations . 8 The possibility exists for a nonporcine reservoir for PRRS virus. To examine this possibility, three experiments were carried out. Virus isolation on trapped rodents from enzootically infected farms was attempted, and transmission experiments were carried out on mice and rats to determine whether these species were susceptible to infection. The transmission experiments included attempts at reisolation of the virus after inoculation and evaluation of weight gain and white blood cell (WBC) count data. Weight, as evidence of anorexia, which is one of the most consistent clinical signs in pigs. WBC counts were done as an indication of infection because in PRRS there is a transient drop in WBC counts at 3 days postinoculation; WBC count returns to normal by 14 days postinoculation. l
Materials and methods
Wild rodent trapping study. Rodents were trapped in the nursery of a farm with enzootic PRRS. Shermann live traps were baited and set in the nursery. On day 1 of the study, when the traps were set, blood was taken from 6 pigs in the nursery, and PRRS virus was isolated from 4 of these 6 pigs. Over the next 2 wk, 14 mice and 2 rats were trapped. The rodents were euthanized with CO,. Serum and a pool of thymus, spleen, and lung were collected from each rodent and stored at -80 C. Virus isolation was attempted separately on serum and pooled tissues for each animal using porcine alveolar macrophages.
Transmission study in mice. Forty-five 3-wk-old Balb/c mice from an inbred colony a were earnotched, individually weighed, and randomly assigned to boxes containing 5 mice each. Thirty of these mice were inoculated on day 0 with PRRS virus, and 15 mice were used as controls and inoculated in the same manner with cell culture medium harvested from uninfected cells. Inoculation of 0.05 ml was done intranasally and orally through a tuberculin syringe with a 25 gains were evaluated as a parameter of clinical illness gauge needle held immediately above the nares, and 0.2 ml was injected intraperitoneally. All mice were checked daily for signs of illness (hunched posture, sluggishness, rough hair From the Animal Disease Diagnostic Laboratory, Purdue Uni-coat). On days 3, 6, and 12, 10 treated and 5 control mice versity, West Lafayette, IN 47907.
were individually weighed and anesthetized (with xylazine
Received for publication May 24, 1993. and ketamine). Blood was collected, via an axillary incision, dividually inoculated onto porcine alveolar macrophage cell cultures for virus isolation. The virus was reisolated from both serum samples of all pigs, and microscopic examination of lung samples demonstrated an interstitial pneumonia typical of PRRS in each pig, confirming that this virus inoculum was capable of causing PRRS. Aliquots of this stock inoculum were used to inoculate the rodents.
Statistics. The weight gain and WBC count data were analyzed by an analysis of variance, and the Student-Newman-Keuls test was used to compare the means. Significance was defined as P < 0.05.
into 500-µ1 tubes containing ethylenediaminetetraacetic acid for a complete WBC count. Blood for virus isolation was collected into heparinized microhematocrit tubes. The mice were subsequently euthanized by cervical dislocation. From each mouse, lung, spleen, thymus, and kidney were collected and pooled for virus isolation. Sections of lung, spleen, thymus, kidney, liver, brain, heart, stomach, small intestine, and large intestine were collected into 10% neutral buffered formalin. Tissue sections were prepared using routine techniques and stained with hematoxylin and eosin (HE) for histologic examination.
Transmission study in rats. Twenty-four 3-week-old Fischer-344 rats from an inbred colony a were earnotched, individually weighed, and randomly assigned to boxes containing 3 rats each. Twelve of these rats were inoculated on day 0 with PRRS virus, and 12 rats were used as controls and inoculated in the same manner with culture medium harvested from uninfected cells. Injection of 0.1 ml was done intranasally and orally, and 0.5 ml was injected intraperitoneally. On days 3, 6, and 12, 3 treated and 3 control rats were anesthetized (with xylazine and ketamine) and subsequently euthanized. Blood and tissues were harvested as for mice.
Virus isolation. Tissue samples (lung, thymus, spleen, and kidney) were processed for inoculation into tissue culture by grinding them to a 10% suspension in phosphate-buffered saline solution supplemented with penicillin, streptomycin, and gentamicin using Tenbröck tissue grinders. The 10% tissue solution or undiluted serum were processed for virus isolation. After cold centrifugation at 3,000 rpm for 15 min, supernatant fluids were filtered through a 0.45-µm filter, and 0.1 ml was inoculated into each well of a 24-well tissue culture cluster plate b containing approximately 5 x 10 5 swine alveolar macrophages in 1 ml of Kanitz Special Media (KSM) culture medium with 4% donor calf serum. 3 Serum samples were clarified by centrifugation, and 0.1 ml of undiluted serum was inoculated into the cell culture wells. The culture plates were incubated at 37 C in a 5% CO, humid atmosphere. After 4 or 5 days, 0.2 ml of the detached cell suspensions was removed from inoculated wells and layered onto microscope slides using a Cytospin 3 cytocentrifuge c (1,000 rpm for 5 min). 2 The slides were stained with porcine-origin polyclonal PRRS antibody conjugated with fluorescein isothiocyanate and examined using a microscope with ultraviolet epi-illumination for the presence of viral antigen. Samples were scored positive or negative based on fluoresence. 13 Inoculum. A previously prepared frozen stock of virus inoculum (IN-5) was propagated on porcine pulmonary macrophage cell culture and harvested into 2-ml aliquots. This virus has been used in other PRRS inoculation studies. 13 It was originally isolated from a farm endemically infected with PRRS virus. 10 Physical and chemical properties are similar to those described for Lelystad virus 14 (C. L. Kanitz, personal communication) . The inoculum contained 1 x 10 5 TCID 50 / ml. Two milliliters was inoculated intranasally into 5 1-wkold specific-pathogen-free (SPF) pigs. Virus isolation and herd immunofluorescent antibody serology established that these SPF pigs were previously free of PRRS virus. Serum samples were collected at 3 days postinoculation and at necropsy at 7 days postinoculation. The swine serum samples were in-
Results

Trapping study
No virus was isolated from any of the samples of serum or pooled tissues from the 14 feral mice and the 2 feral rats that were trapped.
Transmission study
Clinical signs. No clinical signs of illness were observed in the rodents over the course of the experiment.
Necropsy lesions. No gross lesions were observed in any animal at necropsy.
Histopathology. No significant lesions were present in any of the sections of lung, thymus, spleen, kidney, liver, heart, stomach, small intestine, large intestine, cerebrum, cerebellum, and brain stem examined. Incidental lesions were observed in a few animals, e.g., pulmonary hemorrhage, mild lymphocytic pericholangitis, and cardiac calcinosis. The pulmonary hemorrhage was considered agonal because there were no associated inflammatory lesions and probably resulted from the cervical dislocation. The presence of low numbers of lymphocytes around the portal triads was a common nonspecific finding. Three of the mice had occasional foci of myocardial calcification, which is a spontaneous lesion in some strains of Balb/c mice.
Virus isolation. PRRS virus was not isolated from any of the serum or pooled tissue samples from mice or rats on any of the necropsy dates.
Weight gains and WBC counts. The weight gains and WBC counts between day 0 of the experiment when the animals were inoculated and days 3, 6 and 12 postinoculation when they were euthanized are shown in Tables 1 and 2 . There were no significant differences between the mean weight gains and WBC counts of the virus inoculated rodents versus the controls on any of the necropsy dates.
Discussion
An important mode of transmission of enzootic PRRS on some continuous production farms is the horizontal spread of PRRS between older viremic pigs and younger virus-free pigs. 10,1l This spread leads to virus being continually present in the grower popula-tion. However, all-in/all-out operations may have as high an incidence of PRRS virus in the finishing pigs as do continuous production operations? Therefore, horizontal pig-to-pig transmission is not the only explanation for enzootic PRRS.
Because nonporcine species, such as rats and mice, can be reservoir hosts for other swine pathogens, e.g., leptospirosis, such a reservoir for PRRS may exist. Many pig operations are infested with wild rodents, and the potential for these rodents to become infected and act as a reservoir for the virus required investigation. However, the results of this trapping and transmission study strongly indicate that mice and rats are not susceptible to infection by PRRS virus. The virus could not be isolated from the rodents trapped on an endemically affected farm and could not be reisolated from rodents experimentally inoculated. In the transmission experiments, the rodents inoculated with the virus had weight gains equivalent to those of controls, indicating that anorexia had not occurred. There was no significant difference between WBC counts of inoculated and control groups, indicating that the transient drop in WBC number reported in PRRS did not occur in these rodents.
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A recent study suggests that some avian species may be a nonporcine reservoir for PRRS virus. PRRS virus was isolated from the feces of mallard ducks and Guinea fowl that had been exposed to the virus in drinking water. l5 Other potential methods of transmission, such as aerosol transmission, 6 have been suggested. Further work is needed to elucidate the methods of transmission for this virus.
